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(54) Electric stapler 

(57) A driver unit for an electric stapler (1) com- 
prises: a frame (2); a driver support member vertically 
movably mounted on the frame (2); a driver (13) having 
a plate-like shape, fitted to the driver meirt^er such that 
the driver (13) is vertically sTidable in a predetermined 
range with respect to the driver support member; a 
driver hoist mechanism for driving the driver support 
member, driven by a motor (3) to lower from an upward 



standby position to eject a staple to clinchers (18) 
an-anged right below the driver (1 3); and a vertical posi- 
tion adjusting mechanism provided between the driver 
support memt3er and the driver (1 3). for acQusting a ver- 
tical position of the driver (13) with respect to the driver 
support member. 
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Thfeinvention relates to an electric stapler 
aec*.c staplers has two types: one using staples 
irto a ganto' shape beforehand; and leZer 

Reloaded, arxl the tat^e or the stapl^^^iS 
T^tT'°"''''"^'^^°^ -me^thepS^rls 
teble. and a dr«,6r support men*er fitted with the driver 
Wer stendiv position downwanl so that the staple ^ 

The staple passed through the paper is caused to 
s^ke against a clinker plate on theSe ^d^So 

Rotery dinchers .n place of fixed type clirKher plate may 

«hen«se be provided in orter to bend the staJleteX 
dm,,ng the cl nchers to turn after the stapleTiveJS 
and tt,.s ,s cabled a flat dinch type electri^stapler 
In tfie aforementioned electric stapler, the driver is 

2 rLS^^ ^ ^'^^ l^^^" and the low- 
S^^^T- '"^n-eniences occur when 

^.T f 1 ^"^ds an allovraWe value 

due to the tolerarice of each component part aSd 
ass^bLng preci^oa In other ..orS^^ ^'^y^^l 
^^on^ srtuated above a proper one. the sSS 
ff» flapte clamping performance. When the lowe^ 
P«^n « tower than such a proper one. Z ZX 
caused to excessively press the staple and oaoer and 

unH ^""^ *® "eighl Of the lowest position in the driver 

ajujable. adjusting work such as the reptecement of 

ecceeds the allowable value and there still exists a prob- 

Wing and maintenance work. 

FurlheiTOore. the position of a driver for use in strik- 

bv?. °' thus eject^ 

by the driver m a stapler. However, there are moree^ 
m^ ,n ^cher^o^river positional enors inTc^i 
^ec^ ^,er than those in a manual ^fe 
the electric stapler has a complicated Z-er 
a T^'' ""^^^ °^ parts. PartiSli ^ 

SSareteSTh ^™'*^'^'"*^'*«^^'^«>*^ 
«Sfi^i of pivotal clinchers, a slight 

positional error may cause defective cHnching to occur 



thus narrowing an allowable error range. 

As a typical conventional electric stapler is not 
''i^^-^^^^ PositoTrdjuJS 
5 Sr^'*.S"^^''*^*^^'"^P^«=is.onisrequired 

_«ror to a predetermined value or smaller 

any known staple detecting unit, a sensor for detecting 
^ presence or absence of staples in the sta^S 
S^s^r!Jf«'^'^'^'^«'*^«»"'^'°ad running is pTie^ 

^ remiss 
of staples IS running low. 

Such a sensor in the staple detecting unit is 

« in the ^idge holder of the elecS^ -S^ 

fnSr.^ T'^'^ « ^ched on and i by 
^0^1^ T^'°'''P'°j^«*'"tott'«staplep^ 
^e^^e staple cartridge and brought into^corct 

^ th»il!^'^"'^^°'*®^^»»ssesbytheactuator 
*e aerator turns to reverse the output 'of the senTi 
and flie dnving arcuit is cut off to estaMsh a start sus- 
pending condition. 

25 thP J^^i "^"^^ °' actuator at the time 

SaSSr'''''''^'*'«^'^^"^'tothethickness 
Of a ^ap^e wire and because the sensor is turned on 
and off by a very small rotational quantity extreme 

sSd^r a«gi: 

30 S,^ '^^'^S^ h""^^^ and the actuator. 

vided^"f °'""°**'^*^'^'^^««'*"9"™tsareSi- 
vrfed with a non^ntact sensor such as a photosereo^ 

J^a c^dge holder, they tend to lack stabilSy in^eS 
•ng a staple as the threshold value of the sensorfe 

-Vnong electric staplers whose staple feeding 
mechanisms are designed to feed staples by me^ ^ 

nS^t^^i^^'P*^ *yP^ ^aple feeding mecha- 
D^lil^ with a Check pawl for preveing sta- 
ples from moving back in its staple cartridge 

° -^eckpawl is usually installed onthedown- 
- S^T''"'''''°'*^'^«^P^ '"anyoneof 
these types, however, no staples can be fed by the feed 

by the feed pawl after the staples Stt^e 

«, f™'" the head to the last 

» o."ew*'n tf)e staple cartridge become unusable 

ft has heretofore been common piacfice to replace 
JfS?" and to discard the used one^^ 

55 J^Sr " '"^^^ ^^Paatedly usable by hav: 

tributable to sawng resources anri rvnn^„„ -T^. 
environment protecbng natural 

When a staple cartridge of such a type that a check 
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pawl is disposed on the downstream side of a feed pawl 
is replenished with new iini^ed staples, however, the 
head portion of a newly supplied staple sheet is brought 
into contact with the rear end portion of the remaining 
staple sheet in the cartridge and the staple sheet thus 5 
newly supplied will not engage with the check pawl on 
the downstream side of the feed pawl. Consequently, 
the newly supplied staple sheet together with the feed 
pawl will repeatedly move back ard forth and the prob- 
lem IS that no staples can be supplied to the driver por- 70 
tion. 

In the case of a staple cartridge with the check pawl 
arranged on the upstream side of the feed pawl, further, 
newly supplied staples can be made to engage with the 
check pawl on condition that staples are supplied to the is 
cartridge that has consumed its staples until the feeding 
of them becomes impossible. After the end of the staple 
sheet passes by the check pawl, there develops another 
problem arising from causing the staples connected 
together v^th an adhesive to be severed by the longitu- so 
dinal reciprocating motion of the feed pawl, to be fed 
unstably or non-conformably. or otherwise having the 
staple cartridge clogged therewith 

Referring to Figs. 23A to 25B. there will be given 
several kinds of a conventional stepie supporting unit. In 25 
Fig. 23A. reference numeral 341 denotes a staple 
pusher; 342. a driver; 343. a forming plate in the form of 
a gantry; 344, a staple guide; and a reference symbol S. 
a linked staple sheet 

The staple pusher 341 placed under the staple 30 
guide 344 is longitudinally slidabty mounted on a base 
(not shown), urged by a spring (not shown) in the direc- 
tion of :a front-end plate and as shown in Rg, 23A. 
forced to contact the front-end plate 345. A projected 
portion 341 a slightly narrower than the central recessed 35 
portion of the forming plate 343 is formed in the front 
center of the staple, pusher 341, and the ipper front 
edge portion of the staple pusher 341 is chamfered over 
the whole width. Moreover, a projected portion 344a in 
agreement with the forming dimensions of a staple is 40 
projected fonward in the front centra! portion of the sta- 
ple guide 344. and both ades of the linear staple are 
bent into a gantry shape by the fom^ng plate 343 along 
the respective sidewalls of the projected portion 344a of 
the staple guide 344. 45 

A recess 345a substantially equal in width to the 
staple subjected to forming is formed in the center of 
inner sidewall of the front-end plate 345, and the formed 
staple is pressed by the staple pusher 341 into the 
recess 345a and held by the front-end plate 345 and the so 
staple pusher 341 . 

Figs. 23A and 23B show the standby state wherein 
a first staple SI and one S2 on a second row have 
already been formed into a gantry shape, and the first 
one SI stays in the recess 345a of the front-end plate ss 
345. 

As shown in Figs. 24A and 24B, the driver 342 and 
the fbnming plate 343 are integrally nioved down and 



simultaneously when the first staple 81 is struck by the 
driver 342 and starts penetrating into an djject, both lat- 
eral sdes of a liner staple S3 on a third row is pressed 
down t>y the forming plate 343 and bent along both the 
lateral sidewalls of a protrusion 345a of the staple guide 
344. Further, the driver 342 and the forming plate 343 
press the chamfered upper edge portion of the staple 
pusher 341 so as to move back the staple pusher 341 . 
As. shown in Rgs. 24A and 24B, further, the driver 342 
and the forming plate 343 are moved down up to the 
lowest point, whereby the driving and forming of the sta- 
ple are simultaneously completed. 

When the driver 342 and the forming plate 343 are 
moved up subsequently the whole linked staple S is 
moved fbnvaitl by a feed mechanism, and the first gan- 
try-shaped staple is inserted in the recess 345a of the 
front-end plate 345. Then the staple pusher 341 is 
moved fonA^rd, so that the gantry-shaped ^aple is 
damped (between the front-end plate 45 and the staple 
pusher 341. 

During the aforementioned drive-in stroke, it is 
desirous that the driver and the forrrdng plate are 
brought into contact with the staple at the same timing 
and when the forming plate comes into contact with the 
staple pusher earlier than the driver, the staple pusher 
is moved back before the staple is driven into the object 
and the staple may tilt and buckle in posture. 

When the driver otherwise comes Into contact with 
the staple pusher earlier than the forming plate, the sta- 
ple pusher is moved back before the forming, which 
causes nonconforming fomning. Although it is therefore 
attempted to design a staple pusher so that a driver and 
a forming plate are simultaneously brought into contact 
with a staple pusher, forming accuracy is hardly control- 
lable and the problem is that above-desaibed instability 
dbe to variation with time tends to occur. 

SUMMARY OF THE INVENTION 

It is therefore a first object of the present invention 
to technically solve the problem of facilitating assem- 
bling and maintenance work by making adjustable the 
vertical position of a driver. 

It is therefore a second object of the present inven- 
tion to technically solve the problem of not only improv- 
ing the assembling accuracy but also stabilizing the 
perfomiance of an electric stapler. 

It is therefore a third object of the present invention 
to technically solve the problem of improving opera- 
tional stability in detecting a staple. 

It is therefore a fourthe object of the present inven- 
tion to technically solve the profc)lem of providing a sta- 
ple cartridge capable of repeated use by ensuriifig that a 
staple sheet newly* supplied subsequently to what is 
remaining in the staple cartridge is continuously fed. 

It is therefore a fifth dbied of the present invention 
to technically solve the problem of inproving stability 
the driving and forming of staples. 
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In order to accomplish ihe objects, a driver unit for 
an electric stapler comprising: a frame; a driver support 
member vertically movabiy mounted on the frame; a 
dnver having a plat6^ike shape, fitted to the driver mem- 
Der such that the driver is verfically sTidabie In a prede- 
termined renge with respect to the driver support 
member; a driver hoist mechanism for driving the driver 
support manber, driven by a motor to lower from an 
upward standby position to eject a staple to clinchers 
aranged right below the driver; and vertical position 
adjusting means provided between the driver support 
member and the driver, for adjusting a vertical position 
of the dnver with respect to the driver support member. 

Furher, the present invention provides an electric 
stapler conprising: a frame having a driver hoist lever- a 
staple cartridge holder provkled with the frame for 
receiving a staple cartridge, wherein the staple 'car- 
tndge holder is longitudinally sMaWe with respect to the 
frame; adriver placed in a front portion of the staple car- 
tridge holder; a driver hoist mechanism coupled to the 
dnver. wherein a staple Is ejected below by striking the 
staple in the staple cartridge loaded in the staple car- 
tadge hoUer with the driver; fixing means for securing 
the staple cartridge holder to any desired longitudinal 
position; a driver guide groove formed in the front por- 
tion of the staple cartridge holder; and a guide pin cou- 
pted to the driver fitted in the driver guide groove 
wherein the guide pin is mount in a leading end region 
of the dnver hoist lever pivotally connected to the frame 
Still further, the present invention provides a staple 
detecting unit in an electric stapler for detecting staples 
in a staple cartridge mounted on a cartridge holder, 
compnsing: an actuator sensor provided in the cartridge 
holder of the electric stapler and connected to a drive 
confrol circuit; and an actuator provided in the staple 
cartridge, wherein the actoator is coordinated with the 
actolator sensor such that the staple cartridge has been 
loaded m the cartridge holder, and the actuator is 
brought into contact with linked staples in the staple car- 
tridge, to make the sensor detect the presence or 
absence of the staples. 

Still further, the present invention provides a staple 
detecting unit in an electric stapler for detecting staples 
in a staple cartridge mounted on a cartridge holder 
compnsing: a staple detecting sensor provided in the 
staple cartridge; an external contact provided on an 
outer sidewall of the staple cartiidge; a circuit contact 
Kept in contact with an external contact provided in the 
cartridge hoWer of ihe elecbic stapler; and a drive con- 
trol circuit connected to the circuit contact to make Uie 
sensor detect the presence or absence of ttie staples in 
the staple cartridge toaded in the cartridge holder. 

Still further, the present invention provides a staple 
cartodge for an electric stapler, which staple cartridge is 
used for supplying linked staples to a driver passage by 
driving a feed pawl to longitudinally reciprocate, the sta- 
ple cartndge conprising: a staple containing chancer 
to be replenished with linked staples; and a check pawl 



for engaging with the Enked staples in the staple car- 
fridge in order to btock the finked staples from moving 
ba* arranged both in front and in the rear of a range in 
^ *n>cn the feed pawl is longitudinally moved. 

[0011] 

(Means of Solution of the Problems] 

'0 ""Ofder to accomplish flie object proposed accord- 
ing to the present inventton. a staple support unit for kn 
etedric stapler comprising a staple guide for guiding 
iinkBd staples in the form of linear staples bonded in 
frarallel. a driver moved up and down along a front-end 
IS plate placed on the downstream side of the staple 
guide, a forming plate whose movement on the back 
side of ttie driver is interlocked with the hoist operation 
of the dnver. and a staple pusher moved back from tiie 
passages of the driver and the forming plate when 
so stmck by the driver and the forming plate, is such that 
longitudinally slidable staple support plates are pro- 
vided beneatii tiie staple pusher; the staple support 
plates are urged by springs fomrard so that the staple 
support plates are brought into contact with tiie lower 
&. irmer sides of the respective lateral legs of ttie staple- 
and the uppei front-end portions of tiie staple support 
plates are chamfered so tiiat the staple support plates 
are rrioved back from Ihe passage of the driver when 
struck t»y the driver. 

30 
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Fig. 1 is a side view of an electric stapler accoiding 
to the present invention; 

Fig. 2 is an elevational view of the electric stapler 
shown in Fig. 1 ; 

Fig. 3 is a plan view of tiie electric stapler shown in 
Fig. 1; 

Fig. 4 is a side view of a driver unit of the electric 

stapler; 

Rgs. 5A and 5B show elevational and a sectfonal 
views of ttie driver portion of a driver unit accoiding 
to the present invention; 

Figs. 6A. 6B and 60 are elevational. side and bot- 
tom views of a forming plate according to ttie 
present invention; 

Figs. 7A. 7B and 7C are elevational. side and bot- 
tom views of a driver accoiding to ttie present 
invention; 

Figs. 8A and 8B are elevational and sectional views 
showing tiie driver portion of a driver unit accoiding 
to the present invention; 

Fig. 9 is a partial sectional side view of a cartridge 
holder and a staple cartridge in a staple detecting 
unit according to ttie present invention; 
Rg. 10 shows the staple detecting accoiding tothe 
present invention explanatory of a slate in which 
staples still remain; 
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Fig. 1 1 shows the staple detecting unit according to 

the present invention explanatory of a state in 

which the staples have been consumed; 

Figs. 12 A, 12B and 12C are explaratory of the 

operations of a staple feeding mechanism, respec- s 

tiveiy: 

Figs. 13A and 13B are explanatory of the state of 
the staple cartridge before and after the staple 
detecting unit is loaded with the staple cartridge; 
Figs. 14A and 14B show a steple sheet for using in w 
the staple cartridge; 

Fig. 15 shows a sectional view of a ^11 further sta- 
ple cartridge according to the present invention; 
Fig. 16 shows the staple cartridge explanatory of 
such a state that staples have totally been con- 75 
sumed; 

Fig. 17 shows the staple cartridge explanatory of 
such a state that it is replenished with staples; 
Fig. 18 is a sectional view of a staple support unit 
according to the present invention; 20 
Fig. 1 9 is a side view of a staple support plate of the 
staple support unit; 

Figs. 20A and 20B are elevational and side views of 

a staple drive-in stroke at an Initial stage; 

Figs. 21 A and 21 B are eievationai and side views of 25 

an intermediate stroke subsequent to Figs. 20A and 

20B; 

Figs. 22A and 22B are elevational and side views of 
an intermediate stroke subsequent to Figs. 21 A and 
. 21B; 30 
Figs. 23 A and 23B are elevational and side views of 
a conventional staple support unit with reference to 
the initial state of a staple diive-in stroke; 
Rgs. 24A and 24B are elevational and side views of 
the conventional staple support unit subsequent to 35 
Figs. 23Aand 23B; 

Figs. 25A and 25B are elevational and side views of 
the conventional staple support unit subsequent to 
Figs. 24A and 24B; 

Rgs. 26A and 268 are showing the operation of 40 
clinchers, more specifically, Rg. 26A is in a standby 
state and 26B is in a clinching state; 
Rg. 27 is a side view of a table hoist mechanism in 
the standby state; 

Rg. 28 is a side view of the table hoist mechanism 4s 

when the table is moved up; 

Fig. 29 is a sectional side view of a table hoist and 

a clincher driving mechanism in the standby state; 

and 

Rg. 30 is a sectional side view of the table hoist and so 
clincher driving mechanisms in a clinching state. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

55 

Referring to the accompanying drawings, there will 
be given a detailed description of an embodiment of the 
present invention. Rgs. 1 - 3 show an electric stapler 1 , 



the motive power of a motor 3 fitted to the rear portion of 
a frame 2 shown in Fig. 1 (right-hand side therein) being 
transmitted to a drive shaft 5 via a reduction gear mech- . 
anism 4, whereby table driving cams 6 mounted on a 
drive shaft 5, driver and clincher driving cams 
(described later are driven. 

The table driving cam 6 longitudinally and recipro- 
cally swings a table hoist lever 7, thus causing a table 
support ami 9 coupled via an extension spring 8 to the 
table hoist lever 7 to move up and down. A tat)le 10 piv- 
otally connected to the front-ends of the table support 
arms 9 face^ a staple guide 12 under a staple cartridge 
11. 

In the staple cartridge 1 1 loaded in the front portion 
of frame 2. a roll-like staple sheet lor linking together a 
number of bonded linear staples is contained. The-sta- . 
pie sheet is paid out fonvard on the staple guide 12 
within the staple cartridge 11 by a staple feeding paw] 
(not shown) whose movement is interlocked with the . 
hoist operation of a driver 13 before the staple is bent 
into a gantry shape by a forming plate 14 which is 
moved up and down together with the driver 1 3. 

The pin 15 nrwunted on the forming plate 14 is 
passed through a slot 16a in the front portion of a driver 
hoist lever 16, and the driver 13 mounted in the front 
portion of the fomning plate 14 and the forming plate 14 
are coupled to the driver hioist lever 16. 

As shown in Fig. 4. a driver unit comprises a driver 
driving cam 17, the driver hoist lever 16, the driver 13 
and the forming plate 14. The rear end portion of the 
driver hoist lever 1 6 mates with the driver driving cam 1 7 
and when the driver driving cam 17 rotates once from 
the initial position, the driver 13 and the forming plate 14 
are moved down from the upper standby position and 
then returned to the upper standby position again. 

As shown in Rg. 2, the inner end portions of a pair 
of lateral clinchers 18 mounted in the front portions of 
the respective tat>le support amis 9 longitudinally inter- 
sect each other and further the leading end portion 19a 
of a clincher arm is positioned right b^ow the intersect- 
ing portion. The clincher arm 1 9 is driven by the clincher 
driving cam to move up and down. 

When a paper detection switch (not shown) is 
turned on after paper is inserted in between the tatrfe 1 0 
and the staple guide 12. the motor 3 starts to rotate the 
drive shaft 5, and the table hoist lever 7 tilted fbnward as 
shown in Fig. 1 is moved upward and draws up tiie table 
support arm 9. Then the paper s clamped between the 
table 10 and tine staple guide 12, and ttie driver 13 and 
the forming plate 1 4 are moved down by the driver driv- 
ing cam 1 7. Further, a staple in the front row is driven by 
the driver 1 3 into the paper on the table 10 and another 
one in the back row is formed by the forming plate 14 
into a gantry shape. 

The driver 13 is moved down up to the lowest point 
and when the legs of the ejected staple are moved down 
through the slot provided in the table 1 0. the leading end 
portion 19a of the clincher arm starts to move up. Whfle 



9 



EP0838315A2 



10 



the lateral clinchers 18 are pressed by the leading end 
portion 19a of the dincher arm during the symmetrical 
moving-up and tuming stroke, the lateral legs of the sta^ 
pie are pressed inward and bent by the inner edge faces 
of the clinchers 18. ^ 

Subsequently, the table sipport ami 9 and the lead- 
ing end portion 19a of the clincher ami are moved 
down, whereas the driver 13 and the forming plate 14 
are moved up and returned to the respective standby 
positions. Then the operation of the motor 3 is then io 
stopped and one cyde strote is terminated. 

A descrption will subsequently be given of the 
driver unit Rg. 5 shows a driver unit as claimed in claim 
2 according to the present invention wherein an adjust- 
ing-screw base block 20 is mounted on the tbmiing is 
plate 1 4 as a driver support member and the driver 1 3 is 
fitted via the T4x>It 21 screwed into the adjusting-screw 
base block 20. 

Rg. 6 shows the fonning plate 14 provided with a 
forming portion 22 projecting downwaid from both left so 
and right sides, and grooves 23. 24 each extending 
toward vertical intermediate regions from the center at 
both upper and lower ends. Side plate portions 25. 26 
bent at right angles are each fomied at both lateral ends 
and the upper end of the forming plate 1 4. A hole 27 for 25 
laterally receiving the pin 15 is provided in both lateral 
side plate portions 25. and holes 28 forfixing the adjust- 
ing-screw base block 20 with screws are each provided 
in the upper-end side plate portions 26. Moreover, a pair 
of lateral pawls 29 for positioning the driver 13 are cut 3o 
upward In the center portion, and a pin-stopper pawl 30 
is also cut upward on the left-hand side of the upper 
groove 23. 

Rg. 7 shows the driver 13 formed with a T-groove 
31 mating with the T-bolt in the upper end center, and a 35 
pair of vertical slots 32 punched in the vertical intenne- 
diate portion and used for receiving the respective 
pawls 29 of the forming plate 14. 

As shown in Rg. 5, the adjusting-screw base block 

20 is secured to the upper side plates 26 of the forming 4o 
plate 14 with screws, and the T-bolt 21 is screwed from 
below into a vertical tapped hole 33 bored in the center 
of the adjusting-screw base block 20. A slot is provided 
in the screw-side front end (upper end In Rg. 5) of the T- 
bolt 21 , so that the T-bolt can be rotated in any desired 45 
direction with a screw driver. The flat head of the T-bolt 

21 is mated with the T-groove 31 of the driver 13 and so 
are the slots 32 of the driver 13 with the pawls 29 of the 
ibmiing plate 14. When the T-boIt 21 rotates, the driver 
13 is moved or down in accordance with the rota- so 
tional direction thereof with respect Id the forming plate 
14. A tapped hole 34 for a locking screw 35 is provided 
in the center of the front of the adjusting-saew base 
block 20 and by the locking screw 35. the T-bolt 21 can 
be fixed in an unrotataWe state. 55 

When the pin 15 is passed through the slot 16a of 
the driver hoist lever 16 and the slot 27 of the fomiing 
plate 1 4 at the time of assembling the driver unit 13. the 



driver unit 1 3 is held with the pin 1 5 crossing the front of 
the driver unit 13 and the fonning plate 14 on the back 
side. The driver unit 13 and the forming plate 14 are 
coupled to the driver hoist lever 16. 

Further, the pin 15 con*esponding to the position of 
the pin-stopper pawl 30 of the fomiing plate 14 has 
been cut smaller in diameter and by mating the pin- 
stopper pawl 30 with this small-diameter portion 15a. 
the pin 1 5 is secured to the fomiing plate 1 4. 

To adjust the lowest position of the driver 13 at the 
time the stapler is driven-in. the locking screw 35 is loos- 
ened to turn the T-bolt 21 first and then tightened after 
the vertical position of the driver 13 is adjusted, whereby 
the driver unit is fixed in a proper position with respect to 
the driver hoist lever 16 and the forming plate 14. 

Rg. 8 shows a driver according to the present 
invention wherein a vertical hole 37 is provided in the 
center of a adjusting-screw base block 36 mounted on 
the forming plate 14. and the rotational center shaft 38a 
of a tilted disc cam 38 is inserted in the hole 37 from 
below. A peripheral groove 38b is formed in the vertical 
intermediate portion of the rotational center shaft 38a, 
and tile leading end portion of a locking screw 39 
mounted on tiie front of the adjusting-screw base block 
36 is inserted in ttie groove 38b and tightened so as to 
fix tile tilted disc cam 38. The tilted disc cam 38 is in 
180*" (degree) rotationafiy symmefry and tiie tilted disc 
cam 38 Is mated with ine T-groove 31 of the driver 13 to 
support tile driver 13. 

When the vertical position of tfie driver 13 is 
adjusted like tiiat in the driver unit of Rg. 5, the locking 
saew 39 is loosened to turn the tilted disc cam 38. 
whereby tiie driver 13 is moved up or down in accoid- 
ance witfi the rotational direction of tiie tifted disc cam 
38. When tiie locking screw 39 is tightened after tfie ver- 
tical position is adjusted, tine tilted disc cam 38 is fixed in 
an unrotatable state, so tiiat tfie vertical position of tfte 
driver 1 3 with respect to the driver hoist lever 16 and tiie 
forming plate 14 is set invariable. 

An adjusting ttie driver postion with respect to the 
chlincher will be descriged bellow. 

A shaft 16b In the intermediate portion of the driver 
hoist lever 1 6 is pivotally supported by tiie frame 2, and 
a roller 57 provided in ttie rear end portion of the driver 
hoist lever 1 6 is mated wrtii a driver driving cam 1 7 fitted 
to the drive shaft 5 as shown In Rg. 4. When the driver 
driving cam 17 is driven to turn once from the initial 
position, the driver 13 and tiie fonning plate 14 are 
moved down from an upper standby position and 
returned to the upper standby position again so as to 
perfomn one cyde hoist operation. 

As showwi in Rgs. 1 - 3. brackets 49 projecting out- 
ward to the front and rear parts are formed in the lateral 
sidewall portion of tiie staple cartridge holder 11 1 . and 
screw bearing brackets 50 for mounting the brackets 49 
of tiie staple cartiidge holder 1 1 1 are also provided for 
tiie frame 2. 

As shown in Rg. 3. longitudinal slots 49a are pro- 
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vided for the brackets 49 of the staple cartridge holder 
111, and tapped holes 50a are bored in the screw bear- 
ing brackets 50 of the frame 2. Further, four locking 
screws 51 are inserted through the slots 49a of the sta- 
ple cartridge holder 111 and fastened to the tapped s 
holes 50a of the frame 2 so as to secure the staple car- 
tridge holder 1 1 1 to the frame 2. 

When the longitudinal position of the driver 13 with 
respect to the clinchers 18 is adjusted, the staple car- 
tridge holder 1 1 11 is slid in such a state that the locking io 
screws 51 have been loosened in order to move the 
guide pin 1 5 used to support the driver 13 along the slot 
16a of the driver hoist lever 16 together witti the staple 
cartridge holder 1111. Then the locking saews 51 are 
tightened after the longitudinal position of the driver is is 
adjusted and the staple cartridge holder 1111 is fixed. 
Needless to say; no trouble is brought atxjut the ejection 
of a staple because of tiie positional adjustment of the 
driver 1 3 since the relation position among the driver 13, 
the staple cartridge 1 1 and the staple in the staple car- 20 
tridge hoWer 1 1 1 is not varied 

Figs. 14A and 14B show a roll-like staple sheet S 
for using in the cartridge holder 111. A tape T is 
adhered to the backside of the roil-like staple sheet S. 
so that the foremost staple in the steple sheet is suffi- 25 
ciently drawn at a predetermined position of. the car- 
trklge holder 111. 

Rg. 9 shows the cartridge hokJer 1 1 1 and the sta- 
ple cartridge 1 1 and in the staple cartridge 1 1, a rolMike 
staple sheet with a number of linear staple bonded in 30 
parallel and coupled together is contained. When the 
staple cartridge 1.1 is inserted from above in the car- 
tridge holder 1 1 1. a lock pin 121 extending in this rear 
portion (right-hand side therein) of the lateral side plate 
of the cartridge holder 111 is mated by the force of a as 
spring (not shown) with a groove 12a in the upper back 
portion of the staple cartridge 11. and the staple car- 
tridge 1 1 is pressed fonfvard and downward so that it is 
fixed. 

A photointerrupter 122 mounted in the rear portion 40 
of the bottom plate of the cartridge holder 111 is 
inserted in the staple cartridge 1 1 via a hole in the bot- 
tom of the staple cartridge 1 1 when the photointerrtqster 
122 is loaded in the staple cartridge. The driver 13 and 
the forming plate 1 4 are moved down in the driver gukf e 4S 
lib provided in the front portion of the cartridge holder 
111 and passed through a driver passage 12b in the 
front-end portion of the staple cartridge 11. 

As shown in Fig. 10, an actuator 123 for operating 
the photointerrupter 122 is vertically pivotally mounted so 
in a lower portion within the staple cartridge 11. The 
actuator 123 is urged by a plate spring 124 clockwise in 
Fig. 10 and its front-end portion is projected above a 
staple guide 12c via a hole made in the staple guide 
12c. 55 

The photointerrupter 122 is connected to the drive 
control circuit (not shown) of the electric stapler and 
when the output of the photointenupter 122 is In an ON 



state, the driving motor is on standby and ready for 
starting, whereas In an OFF state, the drive circuit Is cut 
off. whereby the starting of the motor is prohbited. 

When the staple sheet S is situated on the staple 
guide 12c the front portion of the actuator 123 is 
pressed down by the staple sheet S and its rear portion 
is tumed up, so that the rear end portion is released 
from the light path between the light emitting and receiv- 
ing elements of the photointerrupter 122. The output of 
photointerrupter 122 Is ON in this state and the motor 3 
Is on standby and ready for starting. 

As shown in Rg. 1 1 , the actuator 123 whose rota- 
tion has been controlled by the staple sheet S is turned 
clockwise when the end of the staple sheet S passes 
the position of the front-end portion of the actuator 123 
as the remainder of the staple sheet S in the staple car- 
tridge 11 is running out, and the rear end portion of the 
actuator 123 enters between the light emitting and 
receiving elements of the photointerrupter 122; conse- 
quently, the output of the photointerrupter 122 is 
changed from ON to OFF Thus, the starting of. the 
motor 3 of the electric stapler is prohibited. An off signal 
may othenvise l>e used to display a staple supplement 
message on a display unit. 

In this case, a first check pawl 125 and a second 
check pawl 126 behind the first one are formed above 
the staple guide 1 2c and kept in contact with the surface, 
of the staple sheet S. Reference numeral 27 denotes a 
staple feeding plate which longitudinally slides under 
the staple guide 12c. its front edge face being tilted from 
the upper side to the lower side. 

A description will subsequently be given of a staple 
feeding mechanism. Rg& 12A to 12C show a sta|3le 
feeding mechanisrifi in which the staple feeding plate 
127 Is urged fonvard by a compression spring 128. In 
the standby state shown in Rg. 12A, the front-end ppr^ 
tion of the staple feeding plate 127 is projected fonvard 
from the passage route of the driver 13. Further, the. 
front end of a feed pawl 129 pivotally connected to the 
staple feeding plate 127 is positioned between the first 
and second check pawrts 125, 126. 

When the driver 13 is moved down after the eljsctric 
stapler is started as shown in Rg. 1 2B. the driver 1 3 and 
the staple struck thereby are brought into contact with 
the front-end tilted surface of the staple feeding plate 
127 and move back the staple feeding plate 127. The 
feed paw] 129 then moves back while sliding on the 
back of the staple sheet S held by the f irst .and second 
check pawls 125, 126 In such a way that it is blocked 
from moving back. As shown in Rg. 12C. subsequently, 
the feed pawl 29 together with the staple feeding plate 
1 27 is moved fonward when the driver 1 3 moves up after 
the staple is ejected and the feed pawl 129 engages 
with a staple-to-staple recess so as to move the staple 
sheet S fonward. 

Rgs. 13A and 13B show another staple detecting 
unit according to the present invention. As shown in Rg. 
13A. a photosensor 132 is fitted in the hole provided in 



.083831 5A2J_> 



7 



13 



EP0838315A2 



LtSSJr^ ' "^'^ <=^**« -"SI. and an 
^^^Jf to«erbackportion 
of the slaple cartridge 131 is connected to the photo- 
sensor 132 and a wire 134. 

^J^^ ^"tect 136 

f ^ ^r**^ 3 position where 

rt eortads the external contact 133 of the staple car- 
frdge 131 at the time the staple cartridge iTloaSl 
• ? w "=^9^ 131 is Led^^ 

w*^ch ofter. so that the drive control circuit of the 
electncstap^r and the photosensor 132 are connected. 

The function of the this staple detecting unit is like 
j^at-sdescribed^-threferencetoHg. lO.Lout^^S 

w*«n a^e Staple cartridge 131. and the driving motor is 
^ for starting. When the end of the staple sheet S 
Sr^oT^'^K °' photosensor 132. further, the 
o^ut of the photosensor 132 is changed from ON to 
OFF^nd the motor becomes prohibited from being 

Ir^dentally, the staple detecting sensor may be a 
magnetic sensor, a contactless sensor or the like or oth- 
eranse an actuator in combination with a microswitoh 
may also be applicable: in other wonfe. the ^ 

rnTth"" " f^l"^^ *° above^lescribed 
ment thereof but may be modified in various manners 

applicable to any modified embodiment thereof 

shown in Hg. 15. an upper closing cover 22 is 

shaft 22a and when the cover is closed, a ph 122b in 
^ont portion of the upper cover 22 is fitted in a 

dt^*^*^**^''»^*°'«*«^«~>'er.Alongitu 
dinal staple gude 224 is provided in the lower portion 
a steple containing chamber 223 in the staple cartridge 
and a stepie feeding plate 127 is longiSalJ^J 
mounted under the staple guide 224 

istilt2^ft!m"!h?^*'^'°'"''=^"*^««"9P'«« 127 
rJSi?^ *° ^ a vertically- 

ttn«ble feed pawl 226 is pivolally connected to the lon- 

grtudmlimemiediateportionofthe^^^^ 
1 27^ A cylmdncal pusher 227 is fitted to the rear pS^l 
of he staple feeding plate 127. and a compS^J 
M ^^^^ ^ slideS^; 

Si?t'T^"'^*^^^^^''P°rtionof?hestSe 
feeding plate 25 and the pusher 227. 

As the lower end portion of the feed pawl 226 is 
pressed down by the pusher 227 uiged foS gihe 

S tt^T P^*" is mSved up 

^ forced to contact the underside of the staple shei 
S simultaneously the staple feeding pbfe iS J 

Further, a first check pawl 125 and a second check 
pawl 126 are respectively posttioned in frSfSd tTe 
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rear of ihe feed pawl 226 above the staple guide 224 a 
space bang provided longitudinally between the fi;st 
and second check pawls. The first and second check 
. Kri''t''P'^^=P^"9s mating withTsSS 
^^^tesheetSblockthestapIesheetfrommo!^ 

IS fitted with an actuator 32 for detecting staples the 
actuator32beingdisposedinparalleltotheSrf£ 

2S *® '^S^ " 1 is turnai on 

and off by means of the rear portion of the actuator 32 

««s T^J"^ ^"^^ °* staple sheet S is 

15 U^JJTS '"^ 226. the actuator 32 is 
15 "^Sed by the plate spring 129 so that its front portion 
bims to move up while the rear portfon blocks the light- 
^ 'n order to switch the drive control circuit to L 
^ ^fT^°" As described above, the upper 
20 2^'!°'^=*^«=^*d9e11isthenopeneS 
SLeS^ri^'?°r'''"^^*'^^^'« Sheet is 
insoted ,n the staple guide 224. As shown in Rg. 17 
further, the front^nd portion of the newly supplied sta- 
Pte she^ S2 is brought into contact wit!! thTreS Z 
25 ^°"°f«;«staplesheetSl staying in the staple guide 

S. At this time, the actuator 32 is turned 
courjerdockwise as it is pushed by the staple sheet £ 

^ nJ!^ 's then started, the feed 

staple sheet S1 and the newly suppBed staple sheet S2 
are integrally fed fororard. -V e sneei « 

r,u.^°*?j'^'°- *e front edge face of the sta- 
SiaSfv?f^^''"*^*™'"*^^*Pertothe lower 
Sfn!? ^/^f-^'ly-t^^nable feed pawl 328 is pivotally 
rannededto the longitudinal imemiediateporti™^ Of fh; 

pate 325. and the compression spring 129 is stretched 

rear end portion of the staple feeding plate ^5 J 
the feed-pawl pusher 329. 
« As the lower end portion of the feed pawl 328 is 
pressed down by the feed-pawl pusher 329 urged for- 
wa«J by the compression spring 129. rotational force is 
aff^«l so that «ie front portion of the feed pawl 328 

so ?f^*^'^*°"°"*^'^'f'«""d«fsideofasta- 
£t !r^^'™'*^"^°"slythestaplefeedingp£ 

Further, afirst check pawl 125 and a second check 
55 are respectively positioned in front and in the 

^Ifr^'^^P*^ 328 above the staple guide 323. a 

and serond check pawls. TTie first and second check 
pawls 125. 126 as plate springs mating with the sSS 
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of the staple sheet S block the staple sheet from moring 
Ijack. 

When the driver 1 3 is moved down after the electric 
stapler is started, the driver 13 and the staple struck 
ther^y are brought into contact with the front-end tilted s 
surface of the staple feeding plate 325 and move back 
the staple feeding plate 325. The feed pawl 238 then 
moves back while sliding on the back of the staple sheet 
S held by the first and second check pawls 125. 126 in 
such a way that it is blocked thereby from moving back. 
Subsequently, the feed pawl 328 together with the sta- 
ple feeding plate 325 is moved forward when the driver 
13 moves up after the staple is ejected and the feed 
pawl 328 engages with a staple-to-staple recess so as 
to move the staple sheet S fonward. 

Fig. 19 shows the staple support plate 326 whose 
upper edge portion on the front edge face is chamfered. 
Like the staple feeding plate 325, the staple support 
plate 326 is pressed by the staple struck by the driver 
13, moved back when the staple is driven-in and pro- 
jected fbnward as the driver 13 moves up. 

Figs. 20A to 22B show the timing of sliding the sta- 
ple pusher 324 and the staple support plates 326. In the 
standby state shown in Rgs. 20A and 20B, the staple 
support plates 326 are brpught into contact with the 
lower Inner sides of both lateral legs of a first staple S1 
and one S2 on a second row that have been subjected 
to forming, and the staples thus sutsjected to forming 
are clamped between a front-end plate 12b and the sta- 
ple pusher 324. 30 

As shown in Rgs. 21 A and 21 B, the driver 13 and 
the forming plate 14 are moved down and simultane^ 
ously when the first staple S1 is struck by the driver and 
starts penetrating into an object, both lateral sides of a 
liner staple S3 on a third row is pressed down by the 35 
forming plate 14 and bent along both the lateral side- 
walls of a protrusion 323a of the staple guide 323 as 
shown in Fig. 20A. Further, the forming plate 14 presses 
the chamfered upper edge portion 324a of the staple 
pusher 324 so as to riiove back the staple pusher 324. 4o 
However, both legs of the staple 81 that is ejected are 
still being guided by the staple support plates 326 at this 
point of time without the possibility of inclining the pos- 
ture of the staple 81 . 

As shown in Rgs. 22A and 22B. further, the upper 4S 
portion of the staple 81 is brought into contact with the 
front chamfered portion of the staple support plates 326 
so as to press the staple support plates 326 backward 
immediately before the driver 13 reaches the lowest 
point after the legs of the staple S is almost completely so 
driven into the object 

Since the forming plate 1 4 and the driver 1 3 respec- 
tively make tiie staple pusher 324 and tiie staple sup- 
port plates 326 slide, the upright posture can be held by 
the staple support plates 326 just until the staple is com- ss 
pletely ejected, regardless of the timing of forming. 

Although a description has been given of tiie case 
where the staple pusher 324 and the staple support 



plates 326 are provided in the staple cartridge 11 
according to the above-described embodinrient of the 
invention, the present invention is not limited to the 
embodiment tiiereof but may be such tfiat an electric 
stapler of tiie sort that provides a staple pusher for the 
stapler body is equipped witti a staple support plate 
together with the staple pusher in order to constitute a 
staple support unit Moreover, tine present invention is 
not limited to the above-described embodiment thereof 
but may be modified in various manners within the tech- 
nical range tiiereof and is needless to say applicable to 
any modified embodiment thereof 

Rgs. 26A and 26B show the operation of the clinch- 
ers 18. When the legs of the staple are passed through 
a slot in the table 1 0 downward after the staple is driven 
by the driver 13 into paper on the table 10. the clincher 
arm 19 is driven by ttie clincher driving cam and tiie 
leading end portion 19a in tiie standby position as 
shown in Fig. 26A starts ascending. As shown in Rg. 
26B tiien. tiie leading end portion 19a of the clincher 
arm thrusts up the Inner end portions of tiie dihchers 18 
so as to bend the lateral legs of the staple inward. 

Rg, 27 shows tiie table hoist mechanism and for 
convenience of explanation, there is shown therein a 
state in which the clincher arm 19 and its driving mech- 
anism have been removed from ttie table support amn 9. 
The table support arm 9 is mounted on a shaft 419 pro- 
vided in tiie frame 2 and as described above coupled 
via the extension spring 8 to the table hoist lever 7. 

The table hoist lever 7 is pivotally connected to tiie 
frame 2. and tfie roller 20 installed in tiie intermediate 
portion of tiie table hoist lever 7 is mated with tiie cam 
groove 6a formed in the sidewall of tiie table driving cam 
6 above the table support arm 9. A pin 21 in the leading 
end portion of the table hoist lever 7 is passed tiirpugh 
a slot 422a in the rear portion of a pin holder 422. 

The extension spring 8 is hooked on a pin 23 
secured to the front portion of the pin hoMer 422 and on 
tiie pin 21 of tiie table hoist lever 7. The pin 21 of the 
table hoist lever 7 is pulled by the spring force of tiie 
extension spring 8 in tiie direction of the front end of tfie 
slot 422a of tiie pin holder 422. 

A longitudinal slot 9a is formed in tfie sidewall of tiie 
front portion of the table support arm 9, and the pin 23 
of the pin holder 422 is passed through a pin guide 
groove 424 fomied In the frame 2 and tiie slot 9a of tiie 
table support arm 9. Consequently, the space between 
ttie table support arm 9 and tine table hoist lever 7 cou- 
pled via the extension spring 8 is enlarged when tension 
stress exceeding ttie holding force of tiie extension 
spring 8 is applied as a load. 

The pin guide groove 424 of the frame 2 is consti- 
tuted of a perpendicular portion 424a In the substan- 
tially same directidh as tiie rotational direction of tiie 
table support arm 9 and a tilted portion 424b bending 
from the upper end of tiie perpendicular potion 424a in 
tiie direction of tiie pin 21 of tiie table hoist lever 7 and 
intersecting the slot 9a in the front portion of the table 
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support arm 9. 

In the standby state shown in Rg. 27, the roller 420 
of the table hoist lever 7 is sftuated in the maximum 
radial portion of cam groove 6a of the table driving cam 
6^ and the table hoist lever 7 is bent fonwaid. The pin 23 
of the pin holder 422 is positioned under the pin guide 
groove 424. and the table support arm 9 is in the lowirer 
standby position. 

When a paper detection switch (not shown) is 
turned on after paper is inserted in between the table 10 
and the staple guide 12. the motor 3 is started and the 
teWe driving cam 6 starts rotating counterclockwise in 
F«. 27. When the roller 420 moves from the bulge of the 
table driving cam 6 toward its hollow then, the table 
hoist lever 7 Is moved ipwaid from the fbrwaid-bent 
sMe and the pin 23 in the front portion of the pin holder 
422 moves up wHhtn the pin guide groove 424 and 
pushes the table support arm 9 upward. 

As shown in Rg. 28. the table support ami 9 is 
brought into contact with paper (not shown) inserted in 
between the table support arms 9 and the staple guide 
12 and then stops moving up. Although the ascent stop 
position of the table support arm 9 atthe time a staple is 
dnven-in varies vnth the total thickness of the paper the 
variation of the distance between the front pin 23 and 
the rear pin 21 in the ascent stop position thereof is 
absoibed thereby as tension pressure deriving from the 
pin 21 of the table hoist lever 7 causes the extension 
spring 8 to extend. 

Subsequently, the roller 420 reaches the minimum 
radal portion of the table driving cam 6, and the table 
support arm 9 clamps the paper by means of the spring 
force of the extension spring 8. TTien the operation of 
the dnver is started by a driver driving mechanism (not 
shown) so as to drive-in the staple and as the table driv- 
ing cam 6 rotates thereafter, the roller 420 passes over 
the minimum radial portion of the table driving cam 6 
and moves to the bulge portion. 

As shown in Rg. 27. the roller 420 Ihert reaches the 
maximum radial portion of the table driving cam 6 and 
terminates one-cycle rotation when the table sumort 
arm 9 returns the standby position. 

In this table driving mechanism, the wori<ing radius 
of table driving cam 6 is maximized when the paper 
clamping load and the pressure of the driver are applied 
M the table support arm 9 ascends; the advantage is 
that the peak value of the rotational load of the motor 3 
IS low. 

Since the tilted portton 424b of the pin guide groove 
424 IS tited in the direction of the point at which the 
table hoist lever 7 and the table driving cam 6 mate with 
respect to the rotational direction of the table support 
arm 9. the ascending speed of the pin 23 and the table 
support arm 9 is made lower than the speed of the per- 
pendicular portion4 24a when the pin 23 of the pin 
holder 22 moves up from the standby position to the 
papendicular portion 24a of the pin guide groove 424 
and then moves to the tilted portion 24b during the 



ascent stroke of the table support ami 9. Consequently, 
the rotational torque of the table support arm 9 
increases because of the speed reducing action, and 
simJtaneously the paper clamping load appfied to the 
5 nwtor 3 is relatively reduced. 

Rg. 29 shows the table driving and clincher driving 
mechanisms in which the cHncher ami 1 9 and a clincher 
*iving lever 426 are mounted on a shaft 26 provided in 
the longitudinal intemiediate region of the table support 
10 am 9. In the front portion of the cOncher arm 19. a 
spnng bearing portion 1 9b is formed and with the lead- 
ing end portion I9a projecting fonirard further from the 
spnng bearing portion igb, the clinchers 18 are moved 
up and down. 

IS A roller 27 Installed in the rear end portion of the 
dincher driving lever 426 mates with a cam groove 428a 
in the sidewall of a chncher driving cam 428. A stopper . 
426a projecting fonward from both lateral upper side- 
vralls and a lower bottom plate 426b are extended up to 
20 the tengitudinal intemiediate position of the spring bear- 
ing portion 18b of the cDncher ami 19. Further, the 
^ng bearing portion 19b of the clincher ami 18 is 
fonned in that it is Inserted in between the stopper 426a 
and the bottom plate 426bi 
ss Further, a compression spring 429 is stretched 
between the bottom plate 426b of the clincher driving 
Iever4 26 and the latter half portion of the spring bearing 
portion 425b of the clincher ami 19 so that the clincher 
arm 19 is urged Upward with respect to the dinch^ driv- 
30 ng lever 426. Further, a compression spring 430 is 
stretched between the bottom plate 9a of the table sup- 
port ami 9 and the first half portion of the spring bearing 
portion 18b of the dincher ami 19 so that the dindier 
arm 18 and the dincher driving lever 426 are umed 
35 upward. 

The dincher driving cam 428 is so fonned as to 
move up the dincher driving lever 426 relatively with 
respect to the table support ami 9 after the staple is 

driven by the driver Into the psper danced by the table 
«> support arms 9. Moreover, the point at which the roHer 
427 of the dincher driving lever 426 and the clincher 
dnvmg cam 428 mate is set doser to the center axis 419 
Of the table support arm 9, whereby the variation of the 
relative angle between the table support ami 9 and the 
45 dincher driving lever 426 is suppressed during the 
ascent stroke of the table support ami a 

Fig. 29 shows a standby state at the same point of 
lime in Rg. 27 virfierein the table support arm 9 remains 

mthe descent position and the clincher driving lever 426 
so IS also brought by the dincher driving cam 428 to the 
descent position relatively wvith respect to the table sup- 
port arm 9. TTie dincher arm 1 9 is urged by the longitu- 
dinal two compression springs 429. 430 upward and the 
top surface of the spring bearing portion 1 9b is forced to 
55 contact the stopper 426a of the cBndier driving lever 
426 and besides the clincher driving lever 426 com- 
presses the front-side compression spring 430 via the 
dincher arm 19. 
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As the clincher driving cam 428 turns, the front por- 
tion of the clincher drvAng lever 426 starts moving up 
after the staple Is driven-in, when the dincher arm 19 
also moves up integrally with the cDncher driving lever 
426 while maintaining the ascending state with respect 5 
to the clincher driving lever 426 due to the spring fbrce 
of the longitudinal compression springs 429, 430. Since 
the upward spring fbrce of the front-side compression 
spring 430 acts on the clincher driving lever 426, almost 
no driving load is applied to the clincher driving cam 10 
428. 

Wtien the leading end portion of the dincher arm 
19 is brought into contact with the lower sides of the 
clinchers 18. the ascent of the dincher arm 19 is 
obstructed by the bending resistance of the legs of the is 
staple and as shown in Rg. 30, the dincher driving lever 
426 driven by the dincher driving earn 428 compresses 
the rear-side compression spring 429 and is moved up 
further. 

Thus, the synthesized ^ring force of the longitudi- 20 
nal compression springs 429,4 30 acts on the clincher 
arm 19 and the dinchers 18 and as the reair-side com- 
pression spring 429 is compressed, its spring force is 
increased. When the rotational torque of the dinchers 
18 by means of the ^ring force becomes well over the 25 
bend-yield point of the staple, the clinchers 18 are 
turned to bend the legs of the staple as shown in Rg. 
26B. 

Subsequently, the table support arm 9 and the 
clincher driving lever 426 start the descent stroke and . 30 
the stopper 26a at the fore-end of the dincher driving 
lever 426 is brought into contact with the spring bearing 
portion 19b of the clincher arrn 19 and presses the 
dincher arm 19 downward. While the clincher arm 19 is 
compressing the front-side compression spring 430, the 35 
clincher driving lever 426 and the clincher arm . 19 are 
integrally moved down and return to the standby posi- 
tion of Rg. 29. ' ■ 

The synthesized spring force of the longitudinal two 
conpression springs 429. 430 thus acts on the clinch- 40 
ers 1 8 when the staple Is bent. However, since the rota- 
tional load of the clincher driving cam 428 during the 
ascent stroke of the dincher arm 19 is only the com- 
pressive counterfbrce of the rear-side compression 
spring 429 in the state shown in Fig. 30. the driving load 45 
applied to the motor 3 is halved. 

Further, the clincher arm 1 9 is piyotally f itted to the 
dincher driving lever 426. and the bending counterforce 
of the staple transmitted from the dinchers 18 and the 
clincher arm 1 9 to the clincher driving lever 426 and the so 
dincher driving cam 428 is so controlled by the com- 
pression springs 429, 430 that it is set at a constant 
value or lower, so that ho overioad is applied to the driv- 
ing system. 

Since an eror in the stroke of the dincher driving ss 
lever 426 driven by the cam is absorbed by the com- 
pression springs 429, 430. the tolerance of the driving 
system is prevented from affecting the rotational angles 



of the dinchers 417. and insuffidency in bending the 
^aple or the application of excessive pressure thereto is 
also preventable. 

Inddentally. the present invention is not limited to 
the above^Jescnljed en*odiment thereof but may be 
modified in various manners within the technical range 
thereof and is heedless to say applicafcrie to any modi- 
fied embodiment thereof. 

As set forth above, the driver unit of the electric sta- 
pler according to the present invention is capable of fine 
adjustment of the vertical position of the driver. There- 
fore, tolerance of each component part and a positional 
error due to variation with time can be obviated by 
adjustment with the effect of not only facllitatirig assem- 
bling and maintenance work but also irrproving operat- 
ing accuracy. 

As set forth alDOve, the present invention contrib- 
utes to the stabilization of performance since the posi- 
tional error due to the tolerance of each component part . 
can be obviated by finely adjusting the longitudinal posi- 
tion of the driver with respect to the clinchers. 

As set forth above, since the staple detecting unit of 
the electric stapler according to the present invention is 
fitted with the sensor or the actuator of the sensor in the 
staple cartridge, the variable factor of the positional 
relation between the staple and the sensor or the actu- 
ator in the staple cartridge is reducible in comparison 
with the conventional electric stapler equipped with a 
staple detecting means in a cartridge holder and thus 
operational stability in detecting a staple. 

As set forth above, since the staple cartridge of tiie 
electric stapler according to the present invention is pro-, 
vided with the check pawl in front and in the rear of the 
staple feeding pawl, the front and rear staple sheets are 
held so that they are not movatjle backward by newly 
supplying and engaging a staple sheet with the rear 
check pawl when the staples are used up, whereby sta- 
ples are continuously supplied by flie feed pawl. Thus, 
the staple cartridge for the feed-pawl type electric sta- 
pler is not only repeatedly usable but also contributeUe 
to the saving of resources and environment protection. 

As set forth above, according to the present inven- 
tfon, the staple support unit which sikJes separately 
from the staple pusher 24 is provided, so that the pos- 
, ture of the staple is held by the staple support unit just 
until the staple is completely ejeded. Consequently, 
unlike the conventional case where a staple is sup- 
ported with a single integral staple pusher, the possibil- 
ity of making the staple buckle as its posture is indined 
when it is drIven-in or causing nonconforming forming is 
obviated and forming stability is improved 

Claims 

1. A driver unit for an electric stapler comprising: 
a frame; 

a driver support member vertically movaWy 
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2. 



mounted on the frame; 

a driver having a plate-Iike shape, fitted to the 
dnver member such that the driver is vertically 
slidable in a predetermined renge with respect 
to the driver support member; 
a driva- hoist mechanism for driving the driver 
support member, driven by a motor to lower 
from an upward standby position to eject a sta- 
ple to clinchers airanged right below the driver 
and 

vertical position adjusting means provided 
between the driver support member and the 
driver, for adjusting a vertical position of the 
driver with respect to the driver support mem- 
ber. 

The driver unit for an eledric stapler as claimed In 
claim 1. wherein tiie vertical position adjusting 

means comprises: 

a vertical tapped hole fbrnied vertically in the 
driver sLpport member; 
a T-bolt fitted into the tapped hole from below; 
a T-groove formed in an upper portion of the 
driver so as to fit tiie head of tiie T-bolt into the 
T-groove; and 
a T-bolt locking screw fitted into tiie driver sim- 
port member. 
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The driver unit for an electric stapler as claimed in 
claim 1, wherein vertical position adjusting means 
comprises: 

a tilted disc cam having a rotationa center 
shaft; 

a peripheral groove formed in tiie rotational 
center shaft of the tilted disc cam; 
a vertical hole formed in the driver support 
member, into which tiie rotational center shaft 
is fitted from below; 

a T-groove formed In an upper portion of the 
driver so as to mate tfie titied disc cam with the 
T-groove; 

a tilted disc-cam locking screw fitted into the 
dnver support member, and mating the tilted 
disc-cam tocWng screw with ttie peripheral 
groove of tiie rotational center shaft 

An electric stapler conprising: 

a frame havfrig a driver hoist lever; 
a staple cartridge holder provided witii the 
frame, for receiving a staple cartridge, wherein 
file staple cartridge holder is longitudinally sfid- 
able witfi respect to tiie frame; 
a driver placed in a front portion of tfie staple 
cartridge holder; 

a diver hoist mechanism coupled to the driver. 
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wherein a staple is ejected below by striking 
tiie staple in the staple cartridge loaded in tiie 
staple cartridge holder witii tiie driver; 
fixing means for securing tiie staple cartridge 
hoWer to any desired longitodinal position; 
a driver guide groove fanned In the front por- 
tion of tiie staple cartridge holder; and 
a guide pin coupled to tiie driver fitted in tiie 
dnver guide groove, wherein tiie guide pin Is 
mount in a leading end region of tiie driver hoist 
lever pivotally connected to the frame. 

5. A staple detecting unit in an electric stapler for 
detecting staples In a staple cartrkJge mounted on a 
cartridge holder, comprising: 

an actuator sensor provided in the cartridge 
holder of tiie electric stapler and connected to 
a drive cortrol circuit; and 
an actuator provided in tiie staple cartridge, 
wherein tiie actuator is coordinated witii tiie 
actulator sensor such tiiat tiie staple cartiidge 
has been loaded in the cartridge hdder. and 
.tile actuator Is brought into contact with linked 
staples in the staple cartridge, to make the sen- 
sor detect tiie presence or absence of ttie sta- 
ples. 

A staple detecting unit in an electric stapler for 
detecting staples in a staple cartridge mounted on a 
cartiidge holder, conprising: 

a staple detecting sensor provided in tiie staple 
carti-idge; 

an extemal contact provided on an outer side- 
wall of tfie staple cartridge; 
a circuit contact kept in contact witti an extemal 
contact provided In the cartridge holder of the 
electric stapler; and 

a drive cortrol circuit connected to the circuit 
contact to make the sensor detect the pres- 
ence or absence of tiie staples in the staple 
cartridge loaded in the cartridge holder. 

A staple cartridge for an elecbic stapler, which sta- 
ple cartridge is used for supplying linked staples to 
a dnver passage by driving a feed pawl to tongitudi- 
nally recprocate. tiie staple cartridge coirprising: 

a staple containing chamber to be replenished 
witti linked staples; and 
a check pawl for engaging witfi the linked sta- 
ples In the staple cartridge In order to block the 
linked staples from moving back arranged botfi 
in front and in the rear of a range in which the 
feed pawl is longitudinally moved. 

An elecbic st^er comprising: 



12 

PB33315A2J_> 



23 



EP0 838315 A2 



a staple guide for guiding linked staples in the 
lorm of linear staples bonded in parallel; 
a driver moved up and down along a front-end 
plate placed on the downstream side of the sta- 
ple guide; s 
a forming plate whose movement on the back 
side of the driver is interlocked with the hoist 
operatiori of the driver; 

a staple pusher moved back from the passages 
of the driver and the forming plate when struck 10 
by the driver and the forming plate; and 
longitudinally slidable staple support plates are 
provided beneath the staple pusher, wherein 
the staple support plates are urged by springs 
forward such that the staple support plates are is 
brought into contact with the lower inner sides 
of the respective lateral legs of the staple, and 
the upper front-end portions of the staple sup- 
port plates are chamfered such that the staple 
support plates are moved, back from the pas- 20 
sage of the driver when struck by the driver. 
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(54) Electric stapler 

(57) A driver unit for an electric stapler (1) com- 
prises: a frame (2); a driver support member vertically 
movably mounted on the frame (2); a driver (13) having 
a plate-like shape, fitted to the driver member such that 
the driver (13) is vertically slidabie in a predetermined 
range with respect to the driver support member; a 
driver hoist mechanism for driving the driver support 
member, driven by a motor (3) to lower from an upward 
standby position to eject a staple to clinchers (18) 
arranged right below the driver (13); and a vertical posi- 
tion adjusting mechanism provided between the driver 
support member and the driver (13), for adjusting a ver- 
tical position of the driver (13) with respect to the driver 
support member. 



FIG. 1 

J. 




Primed by Xerox (UK) Business Services 
2.16.7/3,6 



EPO 838315 A3 



s 



European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 97 11 8447 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category Citation of document with indication, where appropriate 
of relevant passages 



EP 0 475 436 A (MAX) 18 March 1992 

* column 21. line 21-36; figures 1-12 * 

DE 12 24 268 B 

( UNI VERSUM-VERPACKUN6S-G . M . B . H . ) 

* column 5, line 37-51; figure 1 * 

EP 0 245 086 A (SWINGLINE) 
11 November 1987 

* column 2, line 42-57; figures 1-3 * 

US 4 716 813 A (PRUDENCIO) 5 January 1988 

* column 4, line 28-39; figures 1,6 * 

US 4 978 045 A (MURAKAMI) 18 December 1990 

* abstract; figures 1,6-11 * 

DE 20 00 473 A (SWINGLINE) 16 July 1970 

* page 5, line 1-17; figures 1-7 * 

EP 0 637 486 A (MAX) 8 February 1995 

* column 4, line 26-30 * 

* column 5, line 20-41 * 

* column 6, line 19-32; figures 1-9 * 

GB 769 544 A (SPEED PRODUCTS) 

* page 6, line 81-90; figures 12,17,22,28 



Relevant 
to claim 



1 

4-6,8 
1 



The present search report has been drawn up for ail claims 



Ptece ol seaich 

THE HAGUE 



Dale ol comptebon n\ ttn seaich 

11 May 1999 



5-7 



8 



CLASSinCATION OF THE 
APPUCATION {int.CI.6) 



B27F7/36 
B27F7/30 
B27F7/38 
B27F7/28 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.6) 



B27F 

B25C 
G03G 
B42C 



j Matzdorf, U 



CATEGORY OF CITED DOCUMENTS 

X partioilarty r$ldvant if taken alone 

y • particulart,r relevant li combined wtth another 

document ol the same category 
A - technological background 
O : non^tten disclosure 
P intermediate document 



T theory or pnnciple underlyring the invention 
E earlier patent document, but pfi>lished on or 

alter ihe fUiny date 
D documeni cited in the application 
L document ated lor other reasons 



& member ol the same patertTamiiy. correiondina 
document 



EP0 838315 A3 



J 



European Patent Application Number 

^^^"^ EP 97 11 8447 



CLAIMS INCURRING FEES 



The present European patent application comprised at the time of filing more than ten claims. 

□ Only part of the claims have been paid within the prescribed time limit. The present European search 
report has been drawn up for the first ten claims and for those claims for which claims fees have 
been paid, namely claim(s): 



□ No claims fees have been paid within the prescribed time limit. The present European search report has 
been drawn up for the first ten claims. 



LACK OF UNITY OF INVENTION 



The Search Division considers that the present European patent application does not comply with the 
requirements of unity of invention and relates to several inventions or groups of inventions, namely: 



see sheet 6 



All further search fees have been paid within the fixed time limit. The present European search report has 
been drawn up for all claims. 



□ As all searchable claims could be searched without effort justifying an additional fee, the Search Division 
did not invite payment of any additional fee. 



□ Only part of the further search fees have been paid within the fixed time limit. The present European 
search report has tieen drawn up lor those parts of the European patent application wNch relate to the 
inventions in respect of which search fees have t>een paid, namely claims: 



□ None of the further search fees have been paid within the fixed time llmu. The present European search 
report has been drawn up for those parts of the European patent application wrtch relate to the invention 
first mentioned in the claims, namely claims: 



3 



EP 0 838 315 A3 



European Patent 

LACK OF UNITY OF INVENTION AppliDation Number 

SHEETS EP 97 11 8447 



!S,n,^ant?i'?^°n c^iders that the present European patent application does not comply with the 
requirenients of unity of invenuon and relates to several inventions or groups of inventions nameir: 

1. Claims: 1-4 

a driver unit 



2. Claims: 5,6 

a staple detecting unit 

3. Claims: 7,8 



a staple feeding unit 



EP 0 838 315 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 97 11 8447 



This annex lists the patent tamliy members relating to the patent documents cited in the above-merttioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable lor these particulars which are merely giveh for the purpose of information. 

11-05-1999 







Publication 




Patent family 


Publication 


cited in search report 




date 




m^ber(s) 


date 


EP 475436 


A 


18-03-1992 


JP 


2007667 C 


' 11-01-1996 






JP 


4129679 A 


30-04-1992 






JP 


7025039 B 


22-03-1995- 






JP 


2024540 C 


26-02-1996 






JP 


4129680 A 


30-04-1992 






JP 


7041547 B 


10-05-1995 






DE 


69116774 D 


14-03-1996 






DE 


69116774 T 


13-06-1996 






US 


5346114 A 


. 13-09-1994 






US 


5269451 A 


14-12-1993 


DE 1224268 


B 


NONE 






EP 245086 


A 


11-11-1987 


US 


4720033 A 


19-01-1988 






AT 


93439 T 


15-09-1993 






AU 


590850 B 


16-11-1989 






AU 


7392887 A 


01-12-1987 






CA 


■ 1281851 A 


26-03-1991 






DE 


3787113 D 


30-09-1993 






DE 


3787113 T 


05-01-1994 






ES 


2042559 T 


16-12-1993 






JP 


1500097 T 


19-01-1989 






KR 


9500170 B 


11-01-1995 






MX 


164988 B 


13-10-1992 






WO 


8706871 A 


19-11-1988 


US 4716813 


A 


OB-01-1988 


NONE 






US 4978045 


A 


18-12-1990 


JP 


1130902 A 


23-05-1989 






JP 


6030842 B 


27-04-1994 






JP 


1146674 A 


08-06-1989 






JP 


1887086 C 


22-11-1994 






JP 


6009792 B 


09-02-1994 






JP 


1152004 A 


14-06-1989 


DE 2000473 


A 


16-07-1970 


FR 


2028292 A 


09-10-1970 






GB 


1274121 A 


10-05-1972 






JP 


49006259 B 


13-02-1974 






OA 


3398 A 


15-12-1970 






US 


3602414 A 


31-08-1971 


EP 637486 


A 


08-02-1995 


DE 


69406861 D 


02-01-1998 






DE 


69406861 T 


19-03-1998 






US 


5454503 A 


03-10-1995 


GB 769544 


A 


DE 


1181140 6 





Si For more details about this annex : see Official Journal of the European Patent Office. No. 12/82 



5 



EP0838315A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 
ON EUROPEAN PATENT APPLICATION NO. 



EP 97 11 8447 



This annex lists the patent famUy members relating to the patent documents cited in ttie above-mentioned European search report 
The members are as contained in the European Patent Office EOP file on 

The European Patent Office is in no way habte for these particulars which are merely given for the purpose of information 

11-05-1999 



Patent document 
cited in search report 



Publication 
date 



Patent family 
member{s) 



Publication 
date 



GB 769544 



FR 
US 
US 



1090179 A 
2938212 A 
3133714 A 



28-03-1955 
31-05-1960 
19-05-1964 



For more details about this annex : see Official Journal of Ihe European Patent Oltice. No. 12«2 



,083831 5A3J.> 



